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[AH US 3 ^SmgjAi 

[SJAiHjS] 3 
[BieSXH 1998.03.19 
[^HI^SISIt] H04M 

[1*8 21 APPARATUS AND METH00 FOR INSERTING ADDITIONAL 

INFOMATION IN COMMUNICATION SYSTEM 

[ 9 S S H J SAMSUNG ELECTRON I CS CO . . LTD . 
[CHSIU §I§ 
[ggj £JSH] 14001979 

t g°joi^«] ^LH^s^aei 

[^EESl 442-742 

[^±] gJIE 4=g| Al SiT^ OHS'S 416 
[^S|] KR 
[LH £I2!1 

01 

[CHdl°J3H] H245 
[ & m & £] 02-744-0305 
110-524 

[^±] k\gmmh\ §£? S^S4^F 110-2 



i 



mmm 2-501 



[gg^S] MOON. Hi Chan 
[^Eig^BiSl 691025-1019213 
138-040 

i^±] k\mmmh\ gm=? §y§ 391 = 

[^1 kr 

en a S! 

diesis] 20 a 

p^sgisi 17 s 

C^£I2!^&S] 0 21 

"• [£JAF£l?g] 0 3 

[If 31) 

IS^Aif?] 1. fi^Ai, SAHA1(§J EE) 2+ 1S 

2. S§JAi s?g. fiSIAH. SAUAK31 £B)i 

3. § SQJS) 



OI2i^ ."(.2!) 

29,000 §! 
17.000 §! 
OS! 
OS! 
46,000 S! 




# *>°H #71 ^-7>^iL# #<?^Kr ^M"^ tf^l^h #71 ^f7HiL #^7l^ 
^-#*H ^"#71 S. ^#^. 

S. 4 
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£ 6£r & -^HHl ^^^H - s f7>^iL# ^Sj-fe BPSK 

5! 7^ ^- l^^l a] oil el] 4^ ^^^H w-71-^iL-I- ^ S}^ QPSK 
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Ao], « ^A]^]^ ^°1H C-jlol^ ^-7> §2]SH 

^ ^o]c> ^-cf. ojnfl ^-7] ^ ^-*1^*HH -¥-7> ^Jife fg-^ x]o^ 

(delay) iflofl ^-5:£H°t ^ channel coding)* &JI ^^§> 

c*|o) ^j-rf. o}§j- *f-7}^2_7\ *m 7p§*M -S- 

71 FJ^li^t ^S^l^f^^KCode Division Multiple Access: o] CDMAe}- 

^7} *fl^ ^ #7] *m *\}°] ^Ji# -^J^M C}^ til 

eM ^1 ^ ^^-1- ^§Kr ^*1* ^^S(randomly) 

^31- o] e}# ?fl^S>7ll ^(puncturing)^ 0} <^jofl ^ 
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CRC*IHJ7]111£- ^^JI*} ^ ^MbHI 12^1 M CRC» Efl<g 
y]E *HM113>8: J T-^7lH57> ™$)<$ 3. ^0]^ 3:71 ^ ^ ^fi)l°J 

#S. 3l*HH 8«lSSl Efl^alMl- *f-7}&t± m -SM 172 

192til^7> ^cf. ZL&|^ ^-7l ^71115^ ^7} Efl^tilJE ^/87lll3<^l^ 

l = s||<g OlolBf^; fl^-5}<^ # 576 ^-ir# #^S"|-JL, ^lB]e)^ll7^r ^"71 

0lM^l«7ll21^r ^-3.^- ^^71119^1^ #^ ^ -f-S^-I- tfl ^ nfl o] >g 
§H ^7] olBlBl^^ JjLjgr^. u-HojBl-l-Jif ^o]^- ^H^r}-. tiflE}-^ ^51^-71123 
^ ^-71 ^[BlBl^Sl^ ^o]Bl-^- ^-71 ullAHlol^^ HflE^ 

*H #^1 (scrambling)^}-. ^ ^JH^^l 125^ #7l wflBj-^ feel^l 123^1 # 

^ J Sr ^wm^*}^ t^r^i^i u-n ^u^ima *h^*i 

elM^fe ^12^^(Q ^Hl J£*V #^£|*r 31^ o] 

nfl -^IJl 0-g- +13 ^^§1-31 l-§- -15. ^^rtb^-. ^IMM zj- ^fl^ 

^1^^ ^ ^1^-2:^71133 ^ 1354H o^o] #^^^f. 

^H«lE 01^^71131^ <g^3*r ^HalM^^] 2-^^- ^ ol 

^-2:^71133 31 135<H| •?17>^i^. zlb]^ ^^-71133 ^ 135^ #7l tilJE^^7U2lo11 
^ 7^S}b o^o] t-flolBl-!- ^lTlSH, ol * ^1-71 *HHlE 

^7U31oflAl ti] El- tf^SH #^tb^f. ^7]^ ^ ^^-71133 3l 

135 °1H #^^lfe d] oiE}^ ^7U39 31 Ul°\}*\ Q*]*f-s.s± -§-*fl*l ^Jn^i^H 
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#7} £ 121- ^ £±r 7]£rxm ^#*HH ^H^* 

#7l £ 2^ ^-i- #3Sj^, ^ cfl6]E|-7l- =S||«g M«U=(M 

bits/frame)°lol *?-$L7] 202 eH^S.7> R= r £l 7J -f , #7l -f-jM 202^1 *\ # 
#-irl:£r H3l<y M/r ^l:(M/r symbol s/frame)#<>l ^cf. aflo^ 

symbols/frame)!-^- ^HS^-cJ.. x] ^71208^ #7l ^Z\}<$ eIMeHT 

^ ^H^^ # < a«|-7l Jfl^ 31*1 ^Bfl^l^l- t^W- ZLEl^ #e?7l2108r #71 

<?1B1 51 al 204<HH #^^lfe 4] ^'^*>^ #7] ^-fl^l <M7l 208°fl 

3*11 Sfl^ ^*13 431-^- *fl7ltb ^ #71 #<g^ 

#71 £ 2^1 £.^1€ ^ ^ £fe #2fl5l ^HjM. #<g ^ 

#^^-^, Hefl^] # M alMS <$^ cJMe}-^ r9l *fl^ *f-s. 

7l202<M «- ^s}-^ = ell 01 xg. M/r A}^.7> #7l -f-JlSH&l ^1 °l^t 

^ o] el sj «1 204^11 a-1 Sl^el^s) 0 ! ^^7l210oll ^^^cf. SE^r ^H^JjL 1^71206 
d\)X\ %?$?2{?E: N ^l" -^^lO^l ^7}^^. ZLE|JL ^31*1 ^ 

^71208^8- #71 ^iS}7l21(H ^^sj^- ^ <^ ^ ^H^^.# ^ ^*}?}7] 5) 
& ^ #3M- #7l ^7)210^ #7l |^Ji7} #^*>^ # 

71 ^H^^ ^^§V^ #^§1-31, ^l^-#^7> ^3*1 <&±r ^ °-o^ #7] o]El 
Si «1 204<M *f3L$- cflolBl-1- 
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^ #^ ^J«}^ 7]^fl^ o^cf. 

#7l £ 3-i: %2:§>^, ^-S7l311^r -r^lS)^- 71 E-fl ol Ej-1- 

315fe #71 -3-^*1*1 ^^71313^1^1 ^iS^l^oll Sl*fl #71 42:71311^1 

#^^r cl o]Bl si a} 317ofl #7l #<y^*l ^^lJl #7l sfl# 

^1 *flo^j£^ -g^sf-o^ -f-7>^iL^- ^51^ = S>IM.3. #^th=h ^ Si ^1 2^317 
£r #71 ul^El#alA-l3i7oilA-l #^E1^ >S !-#-§• °4 ^^Sl^^ ^ 
4^71319^ #71 ^-Jlfij-^ ^1 ol 4«>^ €«ifl^ ^]Jl ^ 

^4. ^, #7l^ ^f7>^iLl: #^§}fe -¥-315)- ^ 

§M1 &^3L =1 3*H ^H^* #^S>5.^ *fl^ ^21 #^-g- <*3M2j 

[m-^ol ol=^> SKr 71 #^ JZf^l] 
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^^^7]^, «-7H^.l- f^5}b ^7}^$L ^^71^-, #7} ^-7MM.S] ^ ^ 
^11- ^!«!^ ^^Rr -t}^7l<q-, ^"71 ^^^7l^] #^5Z}- ^-7>^^. 

?M SL» ^"7>^^ #«g7l£|-, ^"71 -^7>^iL ^"^71^ 

o^7l^ ol§> tt}^^: -i-o^ ^1^- ^o) ^Jfig £^1- 

-¥-^#, ^3]JI n tilojE}- ^ ^Ir!:^ ^ ^4 

^ ^2:^- £A]S>^ S ^o]cf. aJ- 7 ] £ 4# 1^511^^ cflo]^ M«1M 
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(M bits/frame)^- ^JfLo^lji, #7] ^-jUS}-^ Hl/L)^, ^€ ^ N 

7fl(N symbols/frame)°H , ^JS.!:^ N7fl(N symbol/f rame)^JL 7} 

^71401^ ^fJlSf-irC coding rateH HM/D^H, =31*3 # M«l 

-f-Jisj-*!-^ L 431:(L symbols per frame )!:-§- ^^t. ^7l402^r #7l -*f 
JL7l401<HM #^3^ ^JlS^ L^^-i- <9 ^ §H , ^-e}- ^ <1 

Sl-7> ^d^jqs.^- ^Bll^ vfl^ sflig- a]^-!-^- ^^Sl-rf. irj-^ ^- 7 ] ^ ^-71 402*11 
Q^Sr ^1:1-^ ^^Ml ol^c^xl^ o}^^. fl-^ofl ^ 

€ -^-tlr 0 ! ^l^^f. #7l ^1^-71402^ ^«1M -¥-7>^^# #<g^ + oit^- 

-§-#J5JiL*l , &^*\ ^#^HH if 512). C-llo]B]^ A] 3]^5L <8*8= 

# *|*l*r 'S #^Sr<H #7l ^^7]402^1^ ^5)^ ^ 

#?1 ^-7>^^ ^1- ^ ^ -g-<as r <^> ^cf. ^ AH i 

<HH #7l ^ L^l- # ^ N7fl^ ^^cf. >8-7l ^ 

5171401 ^ ^71402^ ^^^5121-71 (channel coder )400°fl tfl-g-^h 

o]Eleltf|404fe #7l ^^^5}-7l400^^ #^^r <?] el eU 1 

■^MjJiLfe- # N ^#(N symbols/ frame) ^rf. #<^*1 ^d^7l408^r 

#71 ^-7>^M. t>$7l406°lH ^S^tt ^7H8iL7r Hefl^l #<^€ £3*r 
#^Jl«- ^$4. 71410^: #7l o]El5lul4045l ^S\- ¥-7M 

Ji 1:^71406^1 #*|-8- ^i^^, #71 #<331*1 ^^71408^1 t^-g- ^m^H^ls. 
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JsL <^W. #7l -^7]-^iL ^^71410^ #7l *m*\]o]*l3L7} t^^l ^ A] 
#7l 1^51*14043 ^ #7l ^^H^lJ: ^*1 #7l f7}^ 

J£ t^J 71406^ #^^r °H #7l -?-7>^a. #^71410^ #71 

^*1H#^ #71 <?]Bl5ltil4043 #^^r ^l7l§>xl ^rji xl^Al^t^, ol^ 

^^H#Jl7> iH]3*l *\^<>\}*\ ^1-71 ^l^*b -f-Bl tl-Al ^*>2]jlS 

£ 5fe #7l £ 4^1- ^°1 ^ ^fJ-Sf- 4^HH ^ ^7>^ 

#°^Hr ^3 ^ a] o,]^l ^ ^efl3 ^-7>^iL #«g tils 

-i^*>7l 3t!r ^^l^-. 

#7l £ 4 ^ £. 5# ^SS}^, #7l ^f-5171 401^1 31olB}-3- nfl ^ 

M tilEs.ol^ j olnflsl MalM(M bi ts/f rame)°fl fe- «£M dl°13- CRC Hi 

E ^ EflQjWl M ^O] 3£.^g #Eflol^. ZLSl^ #71 ^-317l401^r #7l ^ ^ 3 ^ M 
til E ^5)1 o] Cll Ol R ^f^Sj- Eflol E^. if-Jr^S}^ ^ -f-Jr 

3^°1 R=M/L°1 e)-^ , #71 -?-jL7l401°lH #^3fe ^1- L7fl7> . #7l -f- 

3171 40 #^3fe L 411:1-^ €^-71402^^1 ^7^^171- #<^€ A JI ^ i n J 

# ^^M, #7l ^*7l402<M #^3^ (L-N) 7fl7> ^3". ^nfl 

#71 ^7l402°lH nisi j&^Q ^-*\°\}*\ *fl^ 1 

Sf7f 3^5)-^ ^ o] El el til 404^ #7l ^7l 

402<fM #^3fe (L-N) 7fl 3 ^ItI-^ ej « D i s}oJ #^3-. 

-¥-7>^^. ^^71406^ ?B JELefl^ # N #1-3 -¥-7>^iil- -¥-7}^ 
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J± ^ *H ^4 *l~g- « ^ -§"1: ^^.7> ^ 

^ <U4. zl^jl #<84*1 71408^ #7l f;}^iLt m<£9) ^-Jls}-4 o^l # 

$1*1 -g- ^4^r ^^H^l" ^3^4. #7l f7}^I #^4410 

#71 <?]6) 21 44044 #^4 #7l ^HJiL ^ 4 40631 #7l 
#^4*1 #^44084 #«H 44 #7l £[42144044 # 7 ) av 

<^§H #^4. #71 ^-7M& #^4410^ #4 ^-7>^iL ^EHA]^ # 

^MHfe >y-7l O142144044 #^-g: #4 #71 £ 54 

5114 ^°1 -r-4^ #<g ^^aij:7> ^4fe ^-^HH #7l <?14 el 44044 #^ 

tfl 7lAl^] #Efl6flAl #71 S. 53) 5154 £°) ^7>^^.l- #444 #^tb4. 4 

^ #71 #<y44 #4 4408^ #7l <*14 44404<*JM #§14 #1: 4°H1 #o^§ 

441- ^^sv^tii, &2[sls. ^7}^o_5L #<a§ 

^ 44 ^(pseudo random)44 #<g4^ 4*1# 4^ 5U4. 

444 #71 -*f-7H§ji #^71410^1^ #^4^ #l-#^r #71 51 54 5154 
£14 Sl 4 4044 (L-N) 4# 4°H1 N7fl4 ^-7>^^. #°1 #^4°! c fl ^ 

4<3 # L7H4 ^l-^^l #444. 4fe- 51 54 5134 £4 4«-l: ^.^}JL sfl 
^ ^-*H14 ^H^iL# #<ys>^ #44 ^-7}^^ #<a -^#4 4#^ ^ 
&4. 

#7l £ 44 J f^7l401 ^ ^^-7l402» « Jl44400-£-5. 1- ^ XZ4. 
4 3 ^-T" #71 « -f-514-714004 -T-^Sj-i:^: # = / r M AA °1 # 
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^£ 5U4. 

>8-7l«- 44 ^-^^ ^HH 4€- ^ ^^HIa-i f7Hiit 

#<a*H=r ^ o_ *f-S.5\-& ^o]E}# %^S>JI ZL ^ *H Ji# ^^Hr ^ 

°1 444, ^4^4 -f-7]- ^J±l- ^-JlS*^ t41o]Ef A>olofl #^4fe 

^ Si 4. °1 ^711 <94 ^(random puncture W <2}*fl 

^ « 2^44^ *r &4. 

51 6£r ^JL^4^^T S-^Al^eflo^ 71^^^ ^*1#44 ^ £A]§> 
-2 &4- #4 51 1-g; t^Cfl-^ , CRC^7l612^ l=iS||<?J d)ol4°H cfl4 

^ CRC«1 ^, ^511^ -^-7>§>o^ #^tt4. EflHti)M ^ 

4|7l614fe -#4 CRC1H8 716124 #^^r <g^44, 1 ^$}<$ 31444 #-g- <£5}7l 

W ^, T^olEfofl ^-7>S]-^ #^^Cf. ^-7] Bfl^H] Ei, 

5! 44 ^71^ ^£5^ #^Al7l7l 4^ c-flo]^ A>-g-^4. -g-71 E^tilM ig- 
^71614^]^ SBI)^ cflolE|-(«a^ dlo]Ef + CRC + Efl^H] S)^ ngfloj ^ 

Mtil^(Mbits/frame)44^ 7>;gt!:4. 

^7l616^r ^-7] Efl^WlE ^7lll3<>fl^ 1 ^5H<34 3] °| 4» 

3:444 #^tt4. -f-^7l616^r ^-71 1^511^ 31444 iflA|oflAl -f-7} 

Bfl^UlE 1=511^ 31441" -^444 #^44. ^-7] -f-Jr 

71616^ ^^"-¥-^71 £^ B]il^7l (turbo coder)* 4-§-it ^ o^cf. ig-^cq 
^li^fc #7l -sf 3171 616^- M/L e]14^(R=M/L coding rate)f- 4-8-4 j! 
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o]}x\ -^1: ^fe Sell^ ^ L^-£(L symbols/f rame)^ ^^-7l618^r 

618°\}*\ S3l<y ^ ^ ^rfe L-N ((L-N) symbols/f rame)o| ^]B]e] 

a] 620^ ^-71 %^-7l 618^1 #^ ?J e] «J <^ 7 H e) 
620^r ^ 3 deblock inter leaver )€- ^>-g-^ ^ ojt}. tt}-eH lSsll^ 
2^ #^ ^ (L-M) ^rf. 

#^7]622fe ^iSIl-i- 1^3 <^7H ^71 ^^^fe z]- 7><^7.1-^ 

Ji-fr^ ^jl ^E1S.*1 7><y7> nj-cf cf=.7ll Ir^cf. ti]M^i^ 71624^ -^-71 o]&)e] 
B162CHH ^^r <H^f5^ ^7) Efl a] d)] 4* §> fe ^a] 

oil ^H^-& ^-^§>7] fl^ ^ll: 7J^S>^ ^d^^ISl- <$7]*\ Aj- 7l 

^H^JSLfe *i ^ ^1 <>1 Power control Bit: PCB)^JL 7}$&t±. yflBj-^ ^2JtM 
626^ #7] <?lBlelii|620ollA-] ^Sis)-^. ^-7] a] e ^ <=fl 7] 624<H1 *\ 

^131^^:71628^ BflBj-a] ^-71626<>11^1 ^ cl^B)^ 

-g- ^W^f. ^-7] ^l51^^;7l628^r 0 tfl <>] B^* +15. ^SpJI 1 Cfl o] ^ -IS. £ 

*fl^ ol^-2:^7l630^ ^-71 ^^^$71 628^1^1 
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^-2:^71632^ &<QZ}7] 31 <& *i|<H «1 « ^^M, ^l^MM^U^ <#7] *|| 

c^tilM^ ojS.^- S^^H f^^K ^nfl -8-71 >flol«lM7> *IM HUM'S, # 

71 ^-^71 ^ ^-g- ^Al7l7l +1 £fe -IS IHJ^. ^f7M]± #<$7] 

634fe ^^2:^7163051 #^-g- ^SH, wlE^Bn 7 ] 62 4^ -f^ofl o}^ 

*fl^#:£:» ^1 N Tj-^o.^. ^-7] ^1 cH «1 M 01^3-^71632011^ # 

^Slfe «1 Ml- #$*H ^-7>^iL ^^71634^ 4 v 7l nfl n tile 

^cf ^ ^Al^. ofl ^HalE# #^6>rl-. itj-ej-^ # 7 1 ^-7}^ 

7)634°\}*\ #^£)^r iefl^ # ^ttt L^-lrCL symbols/frame) lr°l ^rf. 

^1^7^.^ ^r^7l (orthogonal code generator )636£r ^jiH^f^: 
(orthogonal code number) Wno ^ ^IjH-t-Jl ^°1 (othogonal code length)°ll nj-e}- 
tfl ^lia^S °}7H ^-71 ^."jri^ ^a] ^-s (Walsh 

Code)!- ^ ojji, SE^b ¥1*1 ^^-^^(Quasi Orthogonal Code)-!- *}-%-lk ^ 

S. $14. ^71638^ ^"71 ^-7M]ji ^-^71634^1^1 #^£l^r «£#*fl^ -ilJL^ # 
7l ^]in^-5:# -g-sM ^nz. #2:^ 

°}7H ^"71 ^ cflolEl-^ ^5fl^ ^ 172«l^olJl, ^"71 CRC^ 12*1 ^Mr 

^SM, Hfl^ulE^ 8«1 Ee}j7 7}^^. ^, ^71616^ SJ^fe M t^E cflolE)- 
^ 192*1 Sej-JL 7>^^tf. Si> >8-7] -f- 5171616^ 1/3(M=192, L=576) -f-XS}- 5)H 
eo1ji ( «- 7 > ^ ii^ 32«lJ=(N=32)7} ^-oj^^ 71-^^. 

#7l £ 6^1 ^51 ^ahhi nj-ej- ^ ^fl^Al^oH *=L 

7M2.M: ^«a*><^ ^d^r^r #3Sj£-i}. #71 CRC#4)7l612*r ^ ^MM 
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= 31^ #^^r ^ 9X$m- <a^3fe ^111 CRCCCyclic Redundancy 

Check)* ^7}S}^r 7}±r^r ^*J*Vrf. u^a-} # 7 1 °m flM^ l zJo} 7 } 
172*1 ^-f , >8-7l CRC 71612^ 12*1^ C r C «] es. J f7>*Vcf . 

^■7] CRC7> ^-7]-^ SS)l<y 3HBHr Efl^tilM ^-^71614^1 < ?]7>£l^ j efl^til 
M7> ^3°1 «- 7 >^ CRC tllM tf^-ofl ^-7>^cf. o)nfl ^-7] Efl U] Jg.^^7l 614fe 
^ell^ # 8«1^^ Efl^alM* ^-7]-^. ^-7] Efl^ti]E fe ^ ^Sfl^a] 

^ S^lSl-71 ^ ^]o]^S.^, #7} Efl^a]E ^-^71614^ %&°\) -f-^ 
71616^: ##(termination)*l7l^ 7}^ ^^S>7fl ^cf. 

-f-5L7l616^r t^^C constraint length)^ k=9^JH -f SS^-SrO] 192/576(=l/3 
: M=192, L=576)<a ^-S.7]^ +}£-^JL 7}^^. =l£\& -#7] ^-Ji7l616^ 

192^1^-/^31^ c]]o1e^* -*f Ji^S}^ ^5fl<g # 576 43#(L=576 symbols/ frame) 
^^-cf. ^7] 618^ ^-71 -fJi7l616°lH L^l-l-^^ N^K^g- 

(L-N) ^IrM <>l°fl ^"71 ^^-£1^ ^ JI^ 

^f-7MM-%9\ ^ ^-o^ }7]] ^3^. + 01 o]nfl ^ ^ Jfjr 

^ 2^3^ ^ oj;^ ^^tf. ^-7] a]^- ^7} N=32ef 

^ ^ v 7] ^^71618^1^ ^ #^3tt 431: ^ 544 ^(L-N = 576-32) : I-°l 

^716164 €^7l618^r « -f-sSM 600^*1 , ^ ^u.^-^ 

&tf. ojel 7|o. ^7} ^S)-71600^ -f-5LS}--§: 

o. r> M 192 7l g1c1 

^ K ~ (L-N) ~ (576-32) h 
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^B]e]tH620^r #7l &&7]6O0<^*\ #^3^ #-I:(544 
symbols/frame)*^: <g^sH, =^0*3 ^31^ a] e yfloj.^ u].^.^ ^ 

ofl&K burst error HI cfl^ vfl#-g- $=# Aj^lcf. -f-iajEL ^7l622fe *>-8-*K 
rfe.711 ^-3.^ , oj^ A}-g-7> ^3^1r(scramble)^l ?1 

fe 7l^-°r ^^W. #^l624fe #7l f 3£ ^7]622^H #^sqfe #3. 

J=# T:flAlDflcl^§l-H.S.^ #71 °l£l5lBl62CHH #^fe 411- #4 ^ 
^ , wflE}^ ir5l^7l626£r <S ^ 3 #7] o] E) e) «J «M 

#:M^7l 628£r #71 Hfl EH ^51^-71626^1^ #^£]fe ^llr-i:^: 31 
^ &&&t± m ^, ^^3L7\ 1^1 feel # 7H^ -l^L ^SpJI os\ fee)# 7H 
^ IS « 0^2:^71630^ cflolBl ^ 7 r #7l5>1 , ^^^H 

oil °^^fe 41 ^1 7>#^fl ^rf. ^HHlm ols-3;^ 71 632fe #^ 31 

#°1H #^3fe f7HiLSl Ol^-^. S^tb^. ^-71 -Sf7>^iLfe *i^H 

^ o]^2-^7l6305l- ^H«l e ol4=-2i^ 7l632# *fl^ 41JL ^ 

^-7>^^ ol^ ^^rf. 

#7l ^-7>^iL #°j7l634fe #71 *fl^ Ol^- 2: ^71630 ^ *lH B] E 

71632^1 *r4l*M, #71 «1e^^71624^1 #^<*fl cfl-§-5L]fe °m^r 4i 

^ ^, #71 ^f7>^iL #°j7l624fe #71 tilE^^7l6245l #^o)i ttj-el- 

#71 -f-7>^^.Sl #<g ^^1 7> Tj^-ollfe #71 01^.^71630011^1 
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*r cflojEl- 431-#^ #^}o) #^}JL, ^7} *?-7}^2_B\ ^ $]x}9l ^ *-ofl^ ^ 
7] ^HtilS ol^^7l632^Ai #^5]^ ^7>^^.# °H # 

7} ol^-2:^7l630oll^ #^5l^ ^#1:^- ^7}^iL7f ^ Cfl 

?1 «H, ^"71 ^-7>^^.7> ^ ^"71 cfl7l#ol ^ «E| tH #3j 

<gtf. trj-e^ ^-71 -f-7>^a. 7] 634^1 #^ ^31-1-21 ^ n].^- q-Al JjL 

7}^^.!- tf^sMI £)H.S(N=32^1:) > ^ ^ -^71 Jl71302*1H #§j 

3fe ^ L(=576 ^1:)^ ^^^4. 

tcfel-A-1 #7l<q- ^-71 -f-71-^^. ^-^71 634*11 *\ J f7>^iL# #<£is}kr 7g 

« Jl^ ^g-g- 2|^5)-% V ^ S^l^fe ^°14. £^ ^"71 ti]E^BH 7l 

624fe ^-71 oiBl el tH 620*11 •*! #^ 41 # ^>°H1 ^7>^i.l- ^-^1: ^*1 

# >MsKrt-ll, °H $1*1 ^ #3-2.^. ^7H<y ^i^ii- ^ & 

O.^, HL*V o^Af i^SMl ^-7>^ii7> ^E)^- ^*1# ^ t5L £ ^^1 

€*HHH^r 51 A> ^^S>7ll ^"71 ^^JjLl-g- #^«H, ^71 ^-7>^iLl;Sl AV<y 
$1*1 ^"71 f-iSLEicq n>^nv 4 ti]E ^-o]] A^ig ^ o^. 

^jjaw-j: ^-^7l636^r ^7} ^JE-sfJL*! *1Jl Wno ^ ^iJH-f-^l *j°l 

W length^ 4# ^ia^l- *HJ3rt}. ^^1 71638^ ^JH^-Ji. t^7l636°lH 

#^Slfe ^j^f^ ^-71 ^7}^4 ^^71634*11^1 #^Sl^r 411:1:^ 
te-g ^ ^Al^jgrs-g- ^-^^-cf. olnfl ^-71 « ^0#*HH A>-g-§>^ 
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w.^^ ^X|«-^( Walsh Code) £fe ^ ^ M^- Si (Quasi -Orthogonal Code) ^Sr A>-g- 

£ 7^ ^f^^q-^^^r ^H^^H QPSK «|S« 0 >^ ^-g-§H 
M-^r #«a*Hr ^ ^^1^ S.X\ §>ZL &r}. # 7 1 £ 7^ , CRC 

^^7)712^ ^Klsm 1^5)1^ ^H^Hl cfls]-^ CRC til S# -f , 

<g cflolBl-ofl ^7>*H #§^4. Efl^alM #^7l714fe^r #7l CRCt^l 712^ # 

°J ^MEj-ofl ^-7}sM #^4. ^71 ^#o] «-^17l# 3,7}^X\7}7] 

d]o]^ A>.-g-^rf. -#7] Efl^tllE ^-^71714^1^ #^5^ =511^ 
^ OHb]- + CRC + Efl«g«l^)fe = 5)]^ ^ M«l^(Mbits/frame)ole|-^L 7>^^cf. 

^71716^ <#7] Efl^til^ ^-^71113011^ 1 =31^ tH°lEl-# *f- 

^.SfsV^ ^7} -f- 5:71716^ ^-7] 1^31 <3 c^oIe}-^ 3}*HH *f-7\ 

71716^ ^^3L7l £fe Ej^^f5:7l( turbo coder)* ^>-§-^: ^ 
^A]ojlo]|A^ ^-71 «-jr 7 l716^ M/L ^JLSj- 3H^(R=M/L coding rate)# ^cf^l 
7r^W. ^71^ L£r 3# H-Efvflcr. ^-JL7l716 

ofl^ #^S)if ^ Hell<y # L^-i(L symbols/frame)°l ^^71718^ 

^-7] ^7}71S^\}^] ^s\t= L^1-°1H N 4]!-^- ^l^sl-rf. tt}-ej-^ ^- 7 ] ^71 

17 



718<>1H # ^ L-N ((L-N) symbols/f rame)ol Jgcf. 

«1 720£r ^>7] ^^-71718^ #^^r °] B] »JJ t^W-. #7l -yBjelal 

720^ ^E] e) (block inter leaver)!- ^-g-^: ^ 5ft 1 =r. ^7] l^eflo] 

3HBl-cq #^ ^ (L-M) 

^-^7l722^r f3£f IHS^. ^7lA-i A o V 7 ] ^-aLE.fe Zj- 7}<Uz}2\ 

»|72(HH #^5]^ -9-1: ^^l^r^ ^3.^1- 31 *H °1 SRr 

^ej^l^ti] E^j7 7}^^-. tifli=H fcSl^-71726^ «?1 ^ 2j «1 72(H 

^ ^fJLsHS ^-irlsa}- %7\ u] E^^7l724<>1lAi = «Ue^ 

^i^^«:7i728^r <#7] ^21-^71726*11*1 ^1 <>iEr# 

si^sH XI l*fl ^JlCI^) ^ ^12^^^1^(Q^^)^- >8-7l 
t-jjolBl-^ el]^^: ^, ^-71 ^15:^^:71 728^r *^r£*I) ^elMBr-I- 

#^§>51 *H^fl*|| cflol^ *j|2*fl^5. #SjsM, -^-71 cflo] 

E}2l ^21 ofl trj-e}- 0 dl ol +is ^^SfZL 1 ol -IS. ^S}^ 7]^-£ ^ 

^ °1^2:^7l730^- ^-7] A! 31^^:71 728°1H ^l^^^l^l- < £^ 

ol=-2:^7l732^ ^71 ^^^^71728^1^1 #^=l^ ^2^^:2.1- <g^*M, 
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^5. ^ 5sl— — ^=-, ^ ^^S^7l6303|- ^H^e o]^2;^7l632# ^ 

^, #7l ^^7] o) ^.g- ? l7l iflSJ-o} +1 -IS ^m^. 

*\] M- #^71736^ ^-2:^ 7] 730 ^ 734^1 <^«H, # 7 ] ti ] 

S.^d^7}724^ #^ofl #71 ^H^^^l^# #^§>fe ^<H1 N ^V^A^ 

#7l ^H^e o]^^^ 7 ] 734^1^-1 #^£l^r ^H«l M# #<y§H zf[2*f- 
7}^S. #<$7]734S= ol^-2:^7l732 ^ 734^1 #^-g: <^ «H , ^1 tilM^^7l724 
°1 #^ofl o]sfl #7] ^fl^JL-I- #^§>fe f^l N ?HJ5_^ #7] ^Ha] 

JeL ol^-2:^7l 734^11 ^HwlE^. avoi S |.^ #^^cf. a)-^ #7l Jf7> 

^S. 71736 ^ 738^r tf)-§-£)fe *11^S) ^IJL^H D fl N «lM 31*1 n}t}- #7] *fl 

^H^Ji: ^^71 (orthogonal code generator) 740^ ^ 51^-5: *8.$L 
(orthogonal code number) Wno ^ JH-r-ii. ^°1 (othogoanal code lehgth)°ll ttj-ej- 
cfl ^jh-^Jl-I- ^7lAi #7l ^lin^-5:^ sH^Ji hl^ 

^ ^lJ2^-5:# A}-g-^ ^£ ojcf. #^71742^ ^"71 7fll-f-7>^ji -tl"^ 7l736o))^ # 
afll*!)^ ^JL^f A J-7l ^JS^-Sl- ^g-SH 3^ ^2:^ ^ <& 

4. #^7l744fe #7] ^!2-f-7>^^. #SJ71738<>IM ^12^ 41 ^ #7l 
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•#71 <4 ^ ^"§- ^ QPSK «<H}£) ^ ^7lS. >8"7l £ 64 ^ 
-§: S^r BPSK ^4 ^71^ -fj-A}*J- ^ o.s. ^HjJiS 41^ ^4. 

^-71^- 44 ^o] ^-7>^Ji# ^^sr>7l -¥-^71 ^ ^^7]^. ^S)^ 

^-JlS^H*! A}-g-§}^ *fl^ if-3Lkr ^ ^(convolutional code), -*f 
S(turbo code), ^ 1-^ ^ #^FM1 4^1 Aj~g-^ ^ ^cf. zL^jn. # 

7l ^fl^ -f-^71^ ^ofl M/(L-M)<el 5aJ=5. -^4^ , ^ cj-Til^ 

4nr°l *f-s.&-t U/L91 -?-JL7l4 ^:§:4-4 41 ers - ir N 43 ^S>JELS*| ^ 

Jf-SSH:^ M/(L-N)^r &4. 

ZL^ZL ^71 ^##^1 -^-7>^Jil- $<&x£ a] 431:* 

*11444 e^ji fisf^l # 4°H1 ^7}^it 41-^4. <343^ 

5- *fl44*r JjLJ:^ ^«ofl -Sfjro] 

&4. >8-7l Aj^- a>o]o]1 ^-7>^Ji«- AVOI^ X\ t ^-7>^^_ 4 

*l*r 4]^ imSLS. ^7}2\°.sL #<Qx£ ^ 91°-^, 34 ^SM| ^-7} 

^4 #<g ^*]* 7>^A]^ ^ 0*4. 

H 8^ £ 6 ^ £ 74 ^ ^2:1- *m =£4l^H14 #^5)^ tflo] 

4 431:#4 J f7>^Jil;# ^JS}fe 3Efl^ ^41^*14 5.4 SRr 5^14. 

^71 £ 8-8: t^§}^ , ^§4(812), 4}"<S44 4i«M814 ^ ^^#^816 AS ^p- 
« ^7lfe tfl-g-S]fe *fl^3. ^413^ 4l« ^-Jl4 431-1:4 ^-7}^J£ 
4)!-t:3L #^«4". ^ojE}- Aj^. ^^-71818^ 4> V 4 ^4 ^ 
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*H ^ 9m ^820-8: <#7] cflolEf ^ ^^-71 818^1^ -f-Jisl- 

4] 1-1:* ^B^aJSH *m^3L7)822$= ^7} ^SL^- 4] ^ 

§}a] #^*Vcf. ^-7H J5L ^71824^ #7} if-7MM_ ^HSJi *1 B] 

7] S 

^-71^ 7 E Vo] ^ ^Al^]^ n}*) ^ ^fl^l-S. Jf-SiS^ 43 

^^7]^. 0]7>S>0^ j^S)^, «-7^iL^ ^7}^iL ^e)7l^. 

s-sj- 43«°11 sfl^ ^-:M ^*J-& 3^ ^ SX^ 5E3b 
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-2.71SK 

^Hj^Rr -^7>^M. ^71^, 

-^-71 if-7MM_ #<87}*\ antsH ^^>fe sKMs. ^ if- 

2] 

^11^1 ^-7) zm*f-SL7}7}, 

1 3 ^8" 3] 

Al^Sl ^-7^iL 
4] 
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5] 

*fl4«<Ml 5U°H, 4 V 7l <Jd^7l7> ^51^ ^ S>^U]E # ^1 o]*jj Jfr 7 ] 
6] 

>*7l ^5}- 3M£l-# €^Hr 

^7] lf-5L3\- t\]o}z). ^ 3f 7 }-^# 3H**M *^Hr 43-2.S. ^ ^ ^ 
7] 

*fl6^°fi $JM*], ^-7] ^S]^ 43^ ^7} ^>7l #<gsj ^7Hm<3] ^ 
8] 
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9] 

SHI 3 -sH #7l -^-7>^^ #<y 31*11- €^§1-711 ^^--g: -f-^lAl^ 

[3^*8" 10] 

.^^ Stifle tflo]E|-6(| CRCtiliiL* >«^*H -T-7>S]-fe CRC^-SM^, 

#7l CRCt^l^l #^ofl Efl^ulM^- -f-7>s>^ Efl^alm ^|7lsf, 

#7l Efl^tilM ^T^7l^ #^-g- -f-^-irS. -f-^sj-s]-^ ^71^, 

#7l ^71^ #^HH ^ ^3] ^-g- ^SRr ^7)Q, 

#71 ^3^3 #?1 ^-7>^^ <g^*M, #71 ^7}«\ ^6\] 

#71 ^iBlelal^ ^ ^M. A} o)6]) ^-7^iL# #^§>^ ^J-^JSL #^ 

3^ *#^^ ^ <£4I#*1. 

11] 

*U0*<H1 <U°H, f2£f ^-7} °)t\£\*\o\)*] ^ ^ -g-ojaj-Tfl 
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d] a] Dfl oi # ^ ^| a1 nfl o] b1 sq- , 

I^^S" 12] 
13] 

*U2^M1 &<>H, >8-7l ^7> >8-7l #<gjg -^-7>^^ ^ ^ 

14] 

^ ^L5ll<g CRCWl« -f-7>§}^ CRC^-^71^, 

^"71 CRC^7]S1 -f-7>§>fe Efl^tijE ^71^, 

<#7] Efl^tilM ^71^ #^-g- ¥-3L$-££. ^I5f5^ ^Jl^S}-, 
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^7} A >°H1 ^-7>^^ ^Sfe m*t-7\^lL #<$7]S*. 

[3^8- 15] 

^114^1 SWI, ^-7} ^ ^<U*\A} 

t-fl X\ rifl o] # U)l A] nfl o] ia\ , 

I^H" 16] 

^115^1 Sa^l, ^"71 ^i^7l7> <#7) -f-iSJE.^ ^ ^ #7l 
13^8" 17] 

^116^1 aW1, ^-71 ^sqfe ^7]- >s-7l ^7}3j±<*1 ^-i; ^ 
18] 
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<y*j J* 511^ ^H^Hl CRCtilM# ^HrRr 4^ 4, 

#7l CRC7> -f-7>^ JE5ll<y ^ol^-ol) Hfl^tijE^. ^-7V^ 34^4, 

#?1 ^511^ 431"!:-!: ^ 3 "J «Kr 4^4, 

#?1 ^IBI^^^ 431:1:4 J f7>^^.# <^§H, ^ 4i^H 41:^1 o}^ 

#7] ^-7HiL #«g^ ^j^-g; 3]iS^2:SH #3*H=- 

I^^J- 19] 
20] 

^119W SWi, #7] ^Slfe 431: ^7> #71 #<^^ -¥-7>^^ 431: *r 
^- -S-^tb ^ f^ 1 ^ sj-xr -§-41*1^^1 « ^4i*o v ^ . 
21] 

^ JEL5)]°J cflolEl-oll CRG«1 El- ^^^H ^7>Sl-^r 
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^-7] CRC7> -f-7>^ cflolEl-ojl Efl^U]E^ -f-7>Sffe 

^-7] JEL3)1<3 o]El^« 0 l§>^ 434, 

"M^Rr 434, 

^"71 ^-7}^iL-& 434, 

22] 

^121^1 <&°\x\ #7] ^*»Z\)o]X\3L7} ^r7) ^-3.^ dh3 
23] 

^122^1 ^7] ^7> ^"71 «-7>^Ji^ ^ 
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